|'5-I 7|—O|

-54x|x-|2} A E3
(GFPZS 0| E¢t HE|2[0te] RT3l ThlE X))

Exploring Biotechnology with GFP

~m

?' Egl’z%q'lFIES @) 02-929-1110 ) info@koreasci.com

(=) BraaBr & www koreasci.com

% 0] 2A= WsH SHO 2 ARZE|0{0F 5 1 #He|= EDVOTEK, Inc. Off /ASLICE



DNAEZ HfH|2|0F AIO|E O|&E = UASLCE

DNA= HfHZ[0F AO|E FE2 F 7tX| YAle2 O|sgLCt - & &ETeHtransformation)dt &gt

(conjugation). @& ™et F0f 2H|2|0t= FH 2tF0M 22 DNAE S+ LICHFigure 1A). THE

Moz Fgh(conjugation)2 & HiE|

E|0|' Af0|9| EEE?—I E—;—E|O| zgQ A. Transformation B. Conjugation

N N _ Donor Cell Recipient Cell

ZLICE. DNA Z=Z2 b 712 M= ( @) (@ O)( @)

(SOH: dononOlM SALE[Of CHE —r

MBS, recpient. 0158 \/ o v

ChFigure 1B). O] & Z#AQ 2% & (@ On <§)

Hl2|0t= EM X (daughter cell)0 2 o

o 8MY + At MEe SUH (=00 %)

HE = 5oLt Figure 1: Transferring DNA into bacteria

19280 Frederick Griffith= H|H

4 (non-pathogenic) & (Streptococcus pneumoniae)O| 2O Qs AtEE Hely #F9f

ol 2 MFE Y = ASS HESD NZ2E HE Mg LASIYSLC HEAY #F

7h HHd w32 JetR(A7|o olg{et =4O HHO|E AETLO|2tn SHASLICE 1944EH0]

Oswald Avery?t 19| 8252 O 20| AHTSZ 1M p=X| 97| !IshM HEF T o4d
Z0 A DNA, RNA, CHHAS FHSIASLICH 24 HE2 HERY 2H2of #F:et =L An

1 5 DNAO| ==F F=8MZED0| HAHoZ Metr|JUSLCH O3t HAXS dE2 0 54

O] O|EA MFEE=X 25D DNAE /78 SEE QASHA SHASL L

Yool dATer WAl g 2|of FOiCt OHE = JUSLICHL O S0 SZEFA QEFAUX}

(Haemophilus influenzae)= O|& 72| DNA ZAHZ 2[df AT A 'H(membrane-bound vesicle)

2 A 8gUrLh o2z HETAT MZs O 7IE DNA ZXE #HE = U= 82X

(competence factonE YolgL|Ch MMM tSAE2 DNAE &S0 &S0l 5
T84 ME(Competent cel)E S = US|

Ct. O|Z %I DNAE EF et Z=s, FH Si;e:‘r:’:r‘e qmoler

=, g% oFay&)0l U= HEfOM M=o =

4|0 £ 7 =(suspension)d Z 52 (heat . —Muttiple cloning site

Plasmid Map

shocked-AXt7h2 2E0M EAR 22 0|3)2

7tStA Euct steto|2ut 4% 2k Halz

M==at to| FubdS HIIA|Z{ DNA 2X}7t =

M=o S0iZd = JU=E Lct Rggl?ci:t?;n

Figure 2: Standard Vector Features



9

0|F L4 DNA

—

—

DNA 7|2 0|
| SAMA DNA

F

o
=

¢ 2 8fH|2|of

M=
s

[m])

mjn
Rl
oF

5l
o

ZFELCE O] DNA =452 S2tA0|E(plasmid) 2

=
=

H[2[0F AO[0fAl O] 5 &

=13
=

2tA0| =9

=
=

=

i

lactamase

IH
ju
100
14

Ul

Hin

A
o

F DNA A

—

-
o

2kA |
Yol #I%]

=
1A MEO| AlZF 220 RNA S

DNA A&

—

U= E 5=

(o]

Lict. w2t ol

O A
AMHE
(e: ]

=

A
e

=
& Uz

=13

AA0M FEXE ZATSH0 recombinant DNA(KIZ%H DNA, Figure 2)2 &
T2 DNA A

SHEfl 2| OF 7t

3

=
.
o
—

—

=
| —

=

o

] -

nE

3

B-lactamaseS &£H|
.l

o2f Ct
Z 2 H(Promoter): &

Hel 7|

F

ol
o
=
=0l 7t
=

|

=

st7] 9
o YrztE
apstRp
1.
3.

—_

ol
Jjo

o
w

I

P

)

2t
=
A
e

=
=

L

.
(=}
=

{

—

e
O

=

Of AlZtE|Z]0f
gt

4

—

.
[}

= HIXIOIAM Af2t=
gt

arabinose, tetracycline, IPTG2}

—

IPTGE At

—

7 QIXIZE QU0OF FTXE
A WIE|{ 2 L|C}. Edvotek GFP/Chromogenic host

22 HO| HO{5t0| T7 RNA polymerase

)
2N

FLict.

=

ESES
S T2 HH

=~
o
[=)

OlHI A
S|
=

= =
HAHLIES & ZHX[LCE T7 RNA PolymeraseS

o
= =

4

il
.
[
—

.

g-gstg Lt} of
O:

gtAO =7t

it

LICE CHEts=2

L o2t ME2

0l
St
SR=|

|

=

1

of AKXt
DNA 7|&
AHE2 /e Z2DHEIDNSHE RN "2/2° AQKE

FHMOIZE 7t

—

s

.
o
=

=lxe)

O deofM ArEEl= REA &

o
GFP(Green Fluorescent Protein)2

WES

~

Ul

H2[0t= lac =

=T
=]

E.coli



e
2

ELHO| AYSt T7 polymerase

H2[ots o =
2= EHES PHELCE O2{Lt IPTGE lacHHMALS

HE
=1

A& LICHFigure 3A).

0
il

o d

10
ol
(l

I

4

o

gh= lac M KtEE

ol

&

T7 RNA polymerase gene

IPTG

T7 RNA Polyme

rase

T7 RNA Polyme!

lac promoter

GFP Gene

T7 promoter

H AHsEHEE 2AZJASUCL O HE=

b

o
[=)
[

AEQ}

.
O
—

O A&0|A pGFP &

ER R H(Figure 3B)2| X050 GFP FT

1T

B-lactamase ARt T7

—
—

8}

35
o

2o Lig=S A

TMEX =22 E(constitutive

HALSEH
—_ =

A

Moz

4r

UN

ofnu

x
g

& L|C}. B-lactamase=

promoten)0f 2|8 X|O{g L|Ct HtCHZ T7

k=3

I

=3
S
S g

2 YMEX] QST OLE IPTGZF EXSHH lac AXIALZL Bl ZdSte| D 77

i Ye)
S22

0
[
H

THH2=2

LIZRHE
L|ICHFigure 3C). OIX[H2E mRNAE MZE7} H&Z2 EHEF GFP

UL o 3 2aE T7

M

P =]
SR

I

.
o
=

mRNAE TA}

SHAIE LICE

k=3
=

St= Y (translation)

Green Fluorescent Protein

Stes A EASH

AR
T

ol

2tA0EE =

=
=

pGFP

235t
S =

o At

RS

.
[}
o

E.coli&

b ojtH et 2t

.
()
[

dLst7| 2

Hl =
x=

= =0 BEo|=

-

o
o AHE0| RS

A

L|C}.

OF A
[Ec=]

=z, 2ERQUX}

f

UN

!

3
=)

Ol DNA MY

SRS

= == ASHE ot

1970 0] s§Tt2| Aequorea victoriaOfl Al X

GFPE

Ecoli ¥ MFHF Caenorhabditis elegans?t &2 Lt

foF

e

ol

wjr

7Mo%

= O
— TTr
x0l

=
—

o Xlghs HOopHELE C

H oo

E
=

i 2 I (chromophore)2| HMES HASH GFPo

Al
ALl



== - [H]

T 10 2 m.__ = J & % o
bo @M = Xdﬁd&lﬂou
®rORN AR N B o Kok &
N Al TN R o

z W3 & o WS oo B o
82 g & 38 -3 ol zr -z . C m g o =
8t 8 § o8 &3 2 KO = = = = . o _
gds 558 5 = H O T K = o = e} 1
T | : Ao iy o N =0 RS
ig s 535 £5y 5 3 =l = = i U o 3
s852 | 14 $%5 £ KM= KL %o N T 9 =
A EH £ss £33 z oo o o3 - =
$gs EE¢ 223 - o X N J o w37 o
+H Tl L - o o b o M G = ul ’
238 223 S 0 N 4 oo 2 Ho Ma = E__
5 = il < ooy
BTN 4 A pal 4D < W = K o 45
0 T, zOnm OO_”M S o =T —< = == W ol K Y |
- 00 008 o % =~ o ol 5% S T o do- —
600 of ‘ | et = O =—
5 . | g 3w 00 T < =
3 5 = %0 K < HO 5 o —
S £ L £l o4 1 Rl —, 9 ol
g - E o o 77 & ol oS W= Rl
g : £ z o K oo T = K
7 s = S Kl 1oi = o I T 5 T
i 3 - = U/ ol o @l Q0 —_ 2 . el
2 gx il _u._ 10 _Al o 3wl il o =.Iﬁ ud
5 3% | ad @ o = w4 —
mm =E _ al w ._Q_o = T <F ol
Gz Lm g2¥5333
_ e _._._._ﬁ N = T ) ||_A| g_l. K K
R T = H T <K mamwﬂq%%
X % x 9 P&,wodeh = Koo m N I s
2 22 A O = S o w K 4 ol . o =2 ol my
Wo%%@o_EGﬂ::_E oL I ___wqwam_qaﬂ&
mo_*ﬁo_ewmg;gua_lam@ & B T r R cedus
< {0 = - - == - — L
ku._o__ﬂo_a.__mww o) H ol pr Koo v ﬂzom.rmﬁ_mw.n__uﬂumﬂ
M s o 7 o Mo g I g Aﬂﬂwaexg%_um
ﬂwoMn%m{muﬂ_%%w S =T 1m_xmo__%a=__=_mﬁ___
—_ [ — — - s - e o
LI TR L ol o J T ROy = O M o ieous R P .
o =N . _uI = T0 - o__.= g jod L _._._._ ._Imvl _._._._ ol om =z o _ -
< < T = 5 X oo = - o 1 K 5 & O
E > ._Io_.= < = = $ < 33 = 21 ._Lol_| W_._M .AAn Q_Io g1 A T _..__._d W_._ =~ M __.._._.__._ ES /mxu 00 T
< 0 _M_. H & = LI R i< Z ° I 70 4 om = W <kl "o R0 g
ol ¢ G R o S oo W B 5 o m___ﬂmnl___ﬂ
RUT o 5 o < W%KWWME H Wdﬁ%ww%é.& u <
3 <o R TR = = 1 A|__H oF K T o ﬂ_m |__ %__ ® AN = mO m__m o =
- = I = =l i od
ol 33 F O Pl = ™ 5 K A 2 o Nz Az [ TR up = o =
W Ts Uu o o H o3 o uH o3 | - - [} F0 M -— N
&y W Tl 3 & = &0 AT = Bl o © ol J o < =<
0 1 0o K K oo g N g W o o= L
aonﬁw_f_o;émwzﬂ_ﬁ#Mu WO = wnmaﬂu_m_ﬂwwwo__
w8 D T A M J o SO - I T o o ¥ do T %
SN I.I14ﬂ_=+4|i BT oW ow . w3 oo
2 Hom o o K og KOO & R 5 Al BT oar S o R
|m_moa|eau$azm@¢a_w U U IS
oK Kr ) J.A,.._ K n 41 H u_”_nT._._ il om mu T O
Sashwsisgdo
R

oM HA LtAL 8= E UL



M
~

=
L.

GFP X

t

e
o
e

Polyacrylamide gel& 0| &

o T ¥ ol ol ol o ol U am
U 300 ofo R hl_oA_E._._ﬂ._
e o of H T o ® T oF oo
5 0 G 40 g ol oy .2

K2 & o B X @ o= O X

H__n_ £ | - O —
© > v N T A = Y
o _ 5 o Moo © yn =
o ol & V) u / = 2w

K o v w2 oF m ol o
Tr = H o kr R R ¥ o
Sus ahg | o mE S mw

T< ) ~ = o N T -

_n/u| g T N O 2 __”._ﬂ_ ou ~oO _.m o
Kl o IH 3T o = 5 g
o W Rl S = WMW%MW
ol = P o _, M = 3w =2

=2 % T i 5~ oo T
L. 18 & o == S R . T o Kb
oo 2 = ok = I Al
i S . E {1 o A = jr _ ™
T Sy Ead T T
s W g T Ko A

- = w =

Nl up -y — g ol W B mu =y RO

~ J0 @ = @u ol 5 = = — H
< L 4 o =N o ~N N N T wir

O ogy @ ol R o 3 W oF

) ol 2 =) il — 52 HU o
- A Y = - ¥ _ X & 9
B _.\_n_/ - _._._._ K E < A_I S o —_— 7E
= @ iy KU o 2 w % o7 o
=g 2 oE s 9 T xS 20 %

m_m_uoﬁﬁ%ﬂ = MW%IH_WE

e - = o =y

= N ot [} i) < _- -
::Wéﬂ of U v S S+ X 2 4%
o] © g el @ o
ot g DE o = T _, ., A © 1o g
2Ry 2K = XN UEE .
Kk _ U T s RO v B o 55 o™

3 o do o = S o T o R
o Oz MW KU <k 1 3 Ry © w U OF g

- Q - .

e K & I om up S T oo RO K o
5 E = ® wm RS S U ool N T &
o s U T B K _ BOH = U e S
Res® g8 @ A F O og @ W o
2N o M @ g 0 qow M

< - m L = ol L R T
o s < oo < O =] Ho ol mw .Mu N N
U RS R = B k12 57 0 ol
M % wm._ Rl < m.=|_ H / ~ M Kl ol <! ™ &n
& ®0 N K KU RO T ORI OH X

=
=

b

o
[

F

A
i)

SO0lA B ool

=
=

LICt o

St
=1

2

=
S

off

BFP(Blue fluorescent protein)

=

TESEP]

C
—

=

LICt. DHEZER| 2

3

o
o
=

2|A ol

|

Mz oz szz of

AHO| AIZ7|H GFP



mujn

A

oH

AtEol ol2{et

ojn

Ohu
ol

L

g}

i

A7

Protein

@

Ofo| =ik 29

=
—

SDS(Sodium Dodecyl Sulfate)

negatively charged
SDS molecules

7

Add SDS

Al

IH

OFUL|Ct SDS

=

Ch

2 TgELh

ME

e

v

Then, load samples onto

T T o A

TZX2E ZHLCHFigure 6).

3R

(=)

SDS-PAGE gel.

B-mercaptoethanol (B-ME) EE&= Dithiothreitol

e
110N 1}
1 10NI
m 1
il
11001 1
1 1001
m 1
il ni
UK 0T T
H 5 K I
o KO — -
S our ¥ X2
L=
o B m__nma__
T K Koy
1 H ¥ 4 —
Q_ONELL IMI
Nro_nl A
_ ol
Y = _ m
T b = K =
%._ O_._._ﬁ/M_/_A
= o O ol
1ol 7 o i
2y v
T N~ Pl
LW g
N I S =
C X0 ohu
Q  of 20 W

(+)

Stain to visualize.
Protein Bands are separated by size.

& L|Ct. O] et E SDS-PAGEEtD &

A O]
T A
Lt =2ie] ¢

|
=

-
ot

tofl CH

Figure 6: An Overview of SDS-PAGE

L

o2

AL
e

oju
ou

i

KO

e

ol
<M

(=13
of

t

3

Z3tAD|EQl pGFPE

xl
—

I GFP S ™XIE 7t

[

0] &&0|AM competent E.coli

IPTG7}
IZ20rE

o

32 9

g 2

2EHO RE

B 2] OF

iy

HZlols R

fok

oI

=
—

Hi |0 GFP

2 SDS-PAGEO]| ofslf &A1 E LTt

=13
=

Al

HI&S:
=2

%Ol

of AE L(Cf

o

o
[

7Lt g2 el GFp ¥

Hin

AH
O

A8l EHELUCH ox2ez FHE

=
=

I



o
KK

s

H| (E.coli =H| © 10|M 2F)

E =
— =

2 O]

=
=

- Agar

)

o0

Hi

F

~d

- Ecoli M= FH| (18-22 A

- DNAR} HIH Z=H|

t E.coli &

o] g&¢l

: pGFP

BE |

- 37 °COj| 2IFHO|ME 2F SrFT|

20|

=
=

AlZL M z2 ot

2

|

.
[s}
o

40l

Tor

x

ol

HHIE 7t Z2I01E =X

Rk

o
O:
o

- BE IIE QI8 GFP

: GFP 22|

RE

md

Kd

- 7171

ol
=x

- Llysis I FH]



IMStEl M ZQL Cell Lysis &5

[or PN
dz

o

AH
o

ol

Zd IA20lEJDE 53 GFP| HH|

= :

Kd
oK

o
KK

=

I
-
ol
<I
ar
|

N EEEL R EES

b

e
o
[

BE |V:SDS-Gel M7|HES 0|8

P =

AHO
=17

17|89 & H I, protein& 0OtH, &

VS
(s

- o1’40| GFP ¥ZE denaturing

- St 0] SDS-Polyacrylamide



>
oot
>

g A7 Q7 Al
LB Agar E2{0|E FH| AME 2-14 Y A 1 AlZt
: =aolE =5 Do+ 18-
E.coli Source Z2|0|E2} Control GFP a8 Hu 202 =2 18
Z20|E FEH| 22 A|Zt HfY
b= R A SLEOA
pPGFP, CaCl2, recovery broth &35}7| 30 &
| 302 ™
St 37°C, 42°C, HI¥7| 37°C
=T he] A M AREXR  10E
gh= 7|
T
BE lysis HE 23, 7|7/ =81t g¢25x
& lysis BT SF, AVIESM BESE L0 5 oemex 302
Il 55°C2 Gt37|
Elution I &EH| & &F Ad ™ ANEX 102
0= . . N
Molecular Sieve Matrix =H| & A& AN 02 M 60 &
1l
Bt2F control GFP =&0| ZQ3ICHH
O] 220N &3
Protein Denaturation 241} Native
ote & ME M ORISR 108
Protein 8% FH| A A&
A ™o|Lt
CieHEle OfH =H =
g oHES t | NP 30
v
M7|9s HIE F=H| A ™ AMEX 102
LA EhM B ol F=H| A ™ AMEX 102




A CaClRE && WUl Z3XE KA FRIAZLLIL

—_

=

olo
i

<
I

K

M0 BE 1 Kol

ol

Hzlof E2ELE =T W Agar’t EX|

|

=]
=

E

=L

(o]}
A

37| (1-1.5mm)

22 E20)
foe +

IS

b

k=
—_

i

H

TCHEA
18-22A|

C. Agare gZH

B.

Toill
oju

e

| ®H

o

FL|CL. CaCl2

k=
Ly=|

O17t=X| =2

Ul

L},

s

=

o
o

[Ol2i2 O|&

o1l
o

7
o

A

SohA0 20 YESES

2 CaCl2et QM=

!

-
o

EH2[OF M=7F Z|TH

=13
=

E.

7t &Lt

=

=

°| 2|2 DNA

oF
=]

3

-
o
[

o2

2.

Kd

a

o0

—_

Tod
K
Kr
=
mr

ki

q

A
oo

AH

O ==0| ELCt
B-lactimase &

—

—

CHEH %]

—
|0 UAX| @ELILE O|A2 CHZ

b

=]

.

QZtmjotct Al

lo] =

—

=

=

oAz

—

M FREQ 80| HEH 27t ROHX|

FOWEECEE AMSE LI
B2t 20 g2 = A0
bSO T LTt

t71 H0l7|0f recovery brothOf

EHA Ol A

o
[e)



= & A2t

THE! AgarOfl A

=
—

Hetel 224

Al

x
=

10

=
=

| &3] 27t =25 FA7] ©o| 2o} 302 S 7|0

HO|E ®EHO| A0

LI Ct.

=
=



LB-Agar E2|0|E FH|

A2 Ho| =01 U= ReadyPour LB Agare= 5702 2 LB &2 E0|EQF 1071 &2 =T &
HOIEE CteEs=0 AEEUCE 2 HE 20742l %2 LB/Amp EHOIE, 30749 %2
LB/Amp/IPTG, 2712 & LB/Amp/IPTG CH=Z Z0[EE ZEA E ULt
SUMMARY OF POURED PLATES
Module Qty.  Plate Size Name Description Volume Markings
Module | 5 Large LB Source Plates ReadyPour™ medium 10 mL each None
Module | 10 Small LB Plates ReadyPour™ medium 5 mL each None
Module | 20 Small LB/AMP Plates ReadyPour™ with AMP 5mLeach | One Stripe
Module 1 &1l 30 Small LB/AMP/IPTG Plates ReadyPour™ with AMP & IPTG 5 mLeach | Two Stripes
Module Il 2 Large GFP Control Plates ReadyPour™ with AMP & IPTG 10 mL each | Two Stripes

LB Agar EZ|0|EE EH|olE S ZE HAHOMNAM ZTYEE RXISHE A0l QLI

EoNE|lE 1omLE S AESto] X FgE FOe| BiXE 4 HEZ| SH0/EZ FULILE HEF0|
=5 E

HEZ| ZOEE Y72 S50 2T HaELIL) AHZO0| GOrALEH =0 SIAIF HAH

HEZ Z20|EE 1 X7t M 25 YU CL

< oM XY Z0ER &5 5 USLICL TA| HEO| LB Agarl

x
o TEAAIR. HO| EAS 4+ Yoo2 FolBuct,



1 :60]
—

3.

Loosen

2.

Small
Bottle
B

] f
=y
O,

=i
y§

f}
Bottle
(2

5 LB source plates

30 LB/Amp/IPTG

20 LB/Amp

1)

Small control plates

5ml

Large LB source plates

10 ml

..vg

NN

UL

W

10 Control

2 LB/Amp/IPTG
Control plates

AN

«HIRERRINs

\\\\\\\\\\\

1o
|
10l
ol
od

2507t

31 =2 ReadyPour LB Agar ¥ F 7HE =22 MA W

1.

7|7}

LICt 7tg S0l &

St
=1

b

u]
i

=87

ol
Ho

S
Hi

LH
ol

u
u

ol
10

ar
=

K

LTt 30

ol

10
ol

LI Et

3

=

e
(=)

tgs A

L Ct.

o
=

of d2171 Al

e
=

LT} A

I

=

e

M0 60°C= A

ofO[E7F ELtt

o
o
T

tod

it

=

| ehEol BX EA

A X2 7F

g0l EZ}F LB/Amp/IPTG

30712]

o2 A
A.

4. ReadyPour Agar B2 FE

+.m|u

"

=L

=
o

L

HOIEZ AMEELCH

iz

=

ES
E 20| E0] Z-2HO| Ready-Pour Agar&d=

A

LIHAl 10702 %2 &

2 ArEELLCt
10mL DTS2 5Jio] & |B

C
Eo @&

6.



Add Amp i Add D
& Growth [~} PTG [~
Additive M < M <
s S&
Large Bottle Small LB/Amp plates Large Bottle Small LB/Amp/IPTG plates  Large LB/Amp/IPTG
control plates
REMINDER:
Only add reagents to
cooled agar (60° C)!
8. Ampicillin (A FE2)°| RFE Growth Additive 80 25 @1 M&LICL O] 8Y REE
CHA| ReadyPour Agar 2 90| E&LC F4S B0 {7t HSLCh O If AHE0|

71X HEE Lo

9. 10mL I|HOZ QoA HE EHZ smlM 20709 o+ E2 E7|$+ 22 LB/Amp 20|
Eo| g&uct

10. IPTG 8B FE) ZFE ReadyPour Agar & H0 @1 & =50 MELICt IPTGS &
ol 7| 20 00|22 mBE AM8dte 0| FSLICH

11. 10mL O[22 O] 8HZ smL¥ 30742 T2 #Z|E Z2 LB/Amp/IPTG E2[0|E0
g& L

12. 22 ¢ 8HE 1omLY 2719 FE=2 E7|= 2 LB/Amp/IPTG 2 E0|E0| E&LCt

13. £3& ©1 LB-agar EC0|E7} 22 W7HA| Z|CHELCH £2 Z0E Qo SIREEE
H20 F= AS ™SO

14, 4°C F 00N EE0| 7t53tH HEA|ols FES HEE HE SX|of E0jM 02X
U-ETLICH O|ZEA B2 = AFBAIME 37°CHIY 7|0 30BEE HIY¥M ArETLICH

Wear Hot Gloves
and Goggles!



E.coli 22 E|0|E FH|

o] 2ME I8 Ecoli 22E0|E= 2 AlE 18-22A12F HO| EREE= A0l FSLICL

SHX|ZH 24A|2t0] EX| RE=E L(C}

/

10 L
brot. 3. 4, S.

1. 2.

1. B B REZE AME30 Ecoli GFP Host HIO|2 HHO|M ot 7§2| BactoBeadS 74 L
S

=
Folel HIEE 2 HEZIZYOIEWB &2 E0|E)0 221 FFs HSLM S

7] o =& ==& Hl5t7| 23l Bto|2 HE YotsE Lt
2. 10uLQ| recovery broth& H|Z0| HO{EEZL|LC},

3. 8YlEl BactoBeadE RIZE 0|23 AEE TUSO 1X} ZLLE THEL|CH =7} HY
o

X|o] ChE Xof FX| A FolgfLLt.

4. ZPO0|EE 90k 2 TAZLE 1A EFL S EFE20AM AHSI0 CHE MRS FE2=2
XA oz M EZ5t0] 2k EFEE TS

20| E

(Oa}
Ml
i
rot

H OO S|HAA =R

6. o ©B O EYO0IEE =TSt =ZetL(Ct. O] If =To FRL M= M2 22lE 22
L7F 4§ =0{0F gfLLt.

7. So0|E EAHE H 18-22A|7F 59 37=9| HiFZ|Of %I’élow HY QFSHL|CE 24A|ZtO|
Hata g0 EoX|7|0 HE 22 tFX| R=ZE g Ch

8. Z SO0|E0 Mz2E2 FZS MEd 5712 Y LB &2 E0|E0 2o agiat Z0o

i olgdHe ZE2LE= 1-15mm IA7IYUCL HF BO| SHUCE BZz A HA



CaClREAU0| D=5 ghL|Ch
9. & 709 LB/Amp/IPTG E20|EE 7tMZL|Ct
10. E.coli pt-GFP BactoBeadE A&t 1-7HHAIE F 742 E20|E0| AAgL|Ct.

1. O GFP Control EZ|0|E= e} HATAO| HIoCtEH 210N AFSE LI 3720
M SIRE Bifotn 4=0iA EaohM FH[ L.
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:Irn

2 O 05mL¥ 10712 /M 227 FE
of Lt= =20 10702 280 UHHEE = 39

4. Recovery Broth 1.5mL¥2 10719 RE0| LtEH=
= H20| 2t ct.

pGFP Z2tAD|E DNA ZH|
5. pGFP E2A0E(RE D)E L30| S0tsL Lt

6. 10742 R}dE2l7| FEO| "pGFP" &®7|EL L}

7. pGFP ®E of2fo] ME0| 2 ROJA=A| =Lt

For Module |,
Each Group Requires:

Sharing - one of five £. coli
source plates

1 tube (0.5 mL) Cadl,

1 tube pGFP plasmid DNA (12 pL)

1 tube (1.5 mL) “Recovery

broth”

2 one-striped plates

1 two-striped plate

1 unstriped plate

4 sterile 1 mL pipets

3 sterile inoculating loops

1 microcentrifuge tube

8. OO[ZZOHE A3 12uL & 10742 FEO ZFot1 FH= EOF €30 &HO0hsLICH

2E
GFP &2

1. Llysozyme(RE E)E TEG HI(FE FO| 25 €1
MELICH “Lysis Buffer"2t E7[gL|CH,

2. 99 Lysis buffer 500uLE {20 21 &0
g0 =gt

For Module 11, Each Group Requires:

- 2 plates of ReadyPour™ (LB)
medium containing AMP/ IPTG
- 2 Inoculating loops
1 tube (500 pL) of Lysis Buffer
- Microcentrifuge tube
- Micropipettes and pipette tips



B2E I
ZE 8= T .
For Module 111, Each Group Requires:
1. 10X Column Elution Buffer(fE G) 35mLE

315mLe| SF0f @1 Mol s|4A[ZLCH

Screw-top microcentrifuge tubes
Chromatography column

Ring stand with clamp

1 Microtiter strip

[ ]

2. Ct= EHA2| Molecular sieve matrix TH|E 6mL  Molecular Sieve Matrix (hydrated H)
olsl o s _ = 25mL 1x Column Elution Buffer (diluted G)
fl5ff fI0AM 3BlMot HI 70mLE OE E 220pL "GPP extract” (I) - if needed

Adjustable volume micropipette & tips

kl

ot g2 HEHE 10702 FEO| 25mLY
Lie Bot 2+ A&0| LHRELICH o] HIHS

“1X Column Elution Buffer"2 JEO| E7|LICt. AFESH7| FHA| 50| 22teLct

r

Molecular Sieve Matrix &=H]|

3. Dry Molecular Sieve Matrix(FE2 H)0| 2[0A ZFH|SiE 1X Column Elution Buffer& @&
=

5. 107 120 emL% LR Ch

. =H|El molecular Sieve Matrixe= SA| AFESIAHLE X[C] 72A|12F 4°COA| 228 =~ QU&EL|CE

GFPE Zgst Olx MZE ==

O| control extract= 2& |, 2& 10 TEAHX] Rot ZUE A2 A4S0 M8 = UAEE

XS &L Ct.
6. LT GFP7t EZ&El Control Cell Extract (B E & A20AM oils = E30 &OHFLICL

7. 1070Q FEO0| "GFP extract"Z H7|St1 220uL ¥ E&LCH €30 S0tFn FEAMH

of dfet IECH Z& H0AME ALESHYAIR.

SZAXE A O (Molecular Weight Standard)@t CHHE 204 X149

Il

=2} = = Protein Molecular Weight Standard(F2 ))0l& 6742 €of 22 & £+ U= =23t
(@]



Weight Standards(S2 )0l €1 % 5ol For Module 1V, Each Group Requires:
FoEEE gLt SEYo|L ES0M 1 Tube Protein Denaturing Solution (50 L)

SBHBIAIA|Q 1 Tube 50% Glycerol Solution (50 pL)
- ’ Protein Standard markers (shared)

2. 0 Oi7E 180 RN £ + Uzl
=

o3 YT 2Yst

3. M=8E o HE T AL ot E2 A2 -20°CoM 22t = AFLIC

4. MEBALE: 50% Glycerol Solution(FE L)M| 10X Gel Loading Solution 100uL% FIteLCt
Of thAl= EHO|X| X2 s ¥S0] 252 ¥MEO0 A2 2Hst=a2 & = U

e

5. =2|AME 2N 50ulMZ 10709 |ME2[7] FEO B “Native Protein Solution” L&

"Native"2t1 H7|2L|C}
6. Protein Denaturing Solution (FE K) 50uL% 10709 @MEzZ|7| EE0| EFTL|CH
"Denaturing”O|2t11 B 7|BfLIC}

7. A™AIZE

Morstn ATt 20| 7 H|FL B2 X2 02 o ¥ LTk

mjo

HI|8E Hu F=H|

1CH 99| H|EZ Tris-Glycine-SDS 7| &&
P

2o tHENQ 82 32 Table BE

O O -

HIH0X)2 SF+E A0 =HLLL H7(ds0 E
E

LT HEE 20| HLHEo| Yolojof Bk,

il

HEAZHO| XA Table AZ HISIY TS SFLLIC

Takle . . . Takle

A Time and Voltage Guidelines B Tris-Glycine-SDS £lectrophoresis Buffer
Recommended Time EDVOTEK Conc. (10x)  Distilled Total

Velts Minimwm SR Model # Buffer + Water = Volume

100 | 70min. | 90 min.

T — 0 mn. MV10 58 mL 522 mL 580 mL

150 e 50 min. MV20 95mL  855mL  950mL




LICl. Glacial Acetic Acid version(Z=4H F)2 O O{F2 CHMA HIiEE OtE = AP0 JAZ0=
A Ol A
T =

A E= AxEs HEHOM AMEE

Glacial Acetic AcidE AFEE = A= E2(HE:



BE|7e

pGFP Z2tAO|EE 7tEl GFP host E.coli BfE|2|Of

source plate”@! LB-agarOlA XIEH BdE FZ=2

Cfgo2 BRtADSIH ¥BHS W

LB-AgarZ 20| E0f %Eﬂl

E. coli soume plate

Tiansfer appr

.
5 colonies.

PREPARE
BACTERIAL
CELLS
Aidd
pGFP
Transfes plasmid
250 pi 1o =
+DMA tube

SHOCK l

hpr"ﬁ

FLATE THE I

A,
SSE = @

DA,/ A

A 250
Recovery Broth

{0

=

0Nk, +Amp SO, Amp /<TG

INCUBATE PLATES
ovarnight at 3740,

—

Z HEMSSLICt HHE| 2|0t 18-22A|ZHS Ot
23

&0 CaCl2 2t competent?t & L Lt

7| Hof MzZEe| Hutof| FIZHELIC Ofx|ete 2 HhH|E|Of=
37°CO| A SHREHSt

A O O

B =7 o HAl 2l= & AYLICE

TIMING REQUIREMENTS:

TRANSFORMATION
30 - 40 min.

INCUBATION
Overnight at 37° C

\/

STOPPING POINTS

Transformed plates can be stored
for up to 1 week at 4° C




B E |: GFPE 7}%! E.colie] EHME

"-DNA" tubse!

A7t2 CaCl?t E0%e HdEe7] REO| "-DNAZtD ®7[5tD 8l @dE27] 720
£ "+DNA'2}D E7|BHLCt

2o §F RZE 0|83l OE 571 # =2l 22LE Ecoli 22F20[E0A A

RZE T2 &7HEE 207N Fd227] REQY 2= MZEZ E20X|A ZHCH

CaCl2E9 ool A= 8fH|Z|oF MZE TSt Z H0AM Mz Foj2[7t et=oln
2 Y W7HA| ghEgL C

ol M= SHEfSH 250uLS "+DNA" FEO| 1 "-DNA'FESt &7 €30 &0tz Ct

pGFP DNA 10uLE “+DNA'REOC d2n REEAH &7tk 847N HEUCE O|A2
"+DNA"FE0 2 EO{OFgtLICE “-DNA"FE

B E IS AE3l 250uL Recovery BrothE 2t §E0| @1 & A&LICH
L 37°Ce| E2X0M 102 MEE HietLch

CMZIE 255 SO or2 ME 4702] Agar E2|0|E HEOf ®I[L L



-DNA (225 #A| gl= E80lE)
-DNA/+AMP (3t 7He| =2 L7t HEA|El Z2{0|E)
+DNA/+AMP (3t 71e| E2FL|7} BA|El E0|E)

+DNA/+AMP/+IPTG (5 7He| EF 5|7l EA|=l EY0|E)

Wear UV Safety
Goggles!

13. 2|5A717F XU REE S25Z0|M #A ZHO00 fIXIAIZLCH

14, HZE 1mL DS A3 “-DNA" FEO0M 3IE2E= MIZ 250uLS “-DNA'Q}

m
DNA/+AMP" ZtZto| E|0|E FXSZ K L|CH

15. M B 1mL uIEHJ% AH23H “+DNA" SEO|AM 3|=E MZE 250uLE “+DNA/AMP 2}
o

16. RZE AL88t0] E0|E HMO| MES =U(spreading)®LICt. "-DNA'S} "+DNA'O| At
83t RmE 27} Of2 2EE AFSORSLCE M=IF Z20/E MAMEHO T mMUs

)\
x| gholst & £A2 Wn OHHIX|Of eHHY| B4F WK 5E7He Z|chELt

17. EH0|EE #OtA Ho|Z==2 =YLt Zf =0tC} Xpdlel =& &E7|SLIC 37°COlA 16-

Ct. 2
18A1ZF Hi¥FS LT QARHOEH7L YoM H20A 24-48A12t0] 221 Fd0| ERL

18, R UVERI0| YO8 HUMBI (EZ S|0|E (control plate)S EHEBLICH

- xtQIM ofeHol M Ste2lotol Al

oz
H

bSOttt AElE HELo.

= T1d
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M= o SN AL of
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0.5mL
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0.25mL
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22 5 2/Z £I](mi)
*
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E 0.25mL)
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BE Il 7la

2E 19 2™ SYOo|EMM GFP o E2UE USHAELICL =E[ot=

o
IPTG7} SO{UE LB-agar 2 O0|ENM SIRYH S A2tAELCH HHE22 LS

WES 2 2HEIZI0HE +TStL LI

Transformation plate
Yﬂies.
theck growth PLATING @

_ TRANSFORMED LB/AMP/IPTG plate

i
Cover & —

incubate

@ overnight

Scrape cells

ISOLATION
OF GFP

]
ol
)

i}



BE Il: GFP £2|

2. 3, /’\ ___,__r:r"'f’?
-

= — —

= = = — .
o — — == __/ =
- - Transformation plate MCK 4-5 glowing colonkes
2 LE/AMPIIPTG plates from Module |
C. RereATsteps3d B, COVER plates. 7. INCUBATE overnight 8. CHECK growth,

- @

1. LB/AMP/IPTG E20|E 27{E FEH|EL|C}

2. +DNA/AMP/IPTG @& X3 ZO|E(ZEI0AM 2 ZYO|E)E FH|gL|Ct CHE A
xo} ROz = L|C}

3. RZE ME¢l 22|E GFP ¥ EELE 4-5708 FULICL
4. M=ZE #H TN =% Lt ZO0|EE 90° =& CiA| =2eL(C)

5. & HF ZYO|EN T 3-4EtAE vtEgtL|CH
6. T8 CtA| E&LICH
7. 37°C QIFH|O|E{ 0| A SF=E BYQkSHL| T},

8. SROIE0 Z 1740[¢2 ZotE MEZO| A=K =QAYLICH SIRY HiY = GFPE

2|E SLCh DHek HiQF 3 FIIA|ZHO] Eest AL 4°C HIZEX0f Hof 730t =23
7ts &t

T B2 24AZF O] BiYoHX| B=ZghL(ct
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ZENOME Z& 112 GFP E 7t%l lysate €
Z¥IA20lEOoz FHguco. M

ZE2 MM BEHAZ MAYX|D MH

=
=
microtiter strip 22 =T ELICH 1¥H

=
—
g3e 5 Vo 242 9ld 2R

TIMING REQUIREMENTS:

PACKING COLUMN
30 min.

STOPPING POINTS

Packed column can be stored at 4° C,
GFP fractions can be stored at
=207 C until needed.

ADD
1mi
Elution

Buffer \

ADD
Slurry

PACKING THE
COLUMN
CAP AND STORE
AT 4°CUNTIL
NEEDED
ADD
s5ml
Elution
Buffer
Y~ REMOVE
(AP

0 , O

GFP cell

extract
from U 0.2ml
Module Il GFP
Extract

REMOVE \
CAP -

ADD
U = @ Elution
Buffer
GFP ﬁ COLLECTING
native U COLUMN
GFP FRACTIONS
denatured

TRANSFER
3opl to
each tube
A\
~
7

S
UUTUuTTeY

COLLECT drops
IDENTIFY brightest well



DE II: 2 AR20IEQZT|E 0|88 GFP HH|

1.

2. 3. a4 S. 6. jg 7.
[ — [ — IC::'-| IC_ | -:_:a-I
| I .
|- -~ | - L] |
; }l' - - ' fl | \ ! _R'I
E ADD
= e
E Shr T giution
E " Buffer
o2
m u
1% elution ™
uffer
. U E( - H’
YABEO ZYUS +Xo= THLCH +Awt0| WYX HOISD M Ho|
HEEFO) CHEFS| AAEZ|O UA=X| Zelgti|ct
1X elution buffer(8= HI) 1mL & F7tstn StEH HOIM MO LtX| %U=X|
stolstLic

n

Molecular sieve matrix & 2EEHA XM FLIC

m

4mL & ZEO WHE HE EtD Ot2 SEASIY =28 gLt ZES Mee
SOl S71420] 47|FH FAl HFED ZHY ZWS MM 371420 oL o =

ChAl RELICE

-
AL

—

ZE offiof g HHE == orefel FFE=S LD 1X elution buffer & ZO{E2
=]

=
=
ZEUCH 2 STz MESAT MAKXA FUCh H: 2O &2 =8

EgA ol

G

2/3 7h20| MYXOF SLC HESH O MSEE FLct

I

9."
I
I}
o
P
m
rir
N
o

1X elution buffer 5mL & F7tsl0 ZEHS A| 2XISH7| sk
OHEZIAR0 SF2 F2| elution buffer & | X|gL|CH

F4S ot FHO| CHAl 7|23 MO LtX| §EX] =elghict



Extract

ADD
1X elution
Buffer

6. UV H&2 &3l microtiter plate

Zots dE 7L

ZoM2E 227

MEg|7| 520 Y1 "GFP denatured”ct
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2l frit ZE7HO)O = ZSH microtiter plate Of

GFP 7t ZE EHEHO EZEst7| T

22|17 S20| Y3 "GFP native"2t1 HE7|EHL|Ct.

fd
il

7

GFP
native

v

GFP
denatured

2mL & 22z HHY| IELICL off FES A

=2 =0
ZO{X= &AUS HIFO ZotgLICh &1 2= 110N

o}
HEE

A X2
THZ=

YN Oz = TL|Ct FA: GFP

| gt Ct.
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"Denatured” ME2 denaturing 84

Ag S 2MEULL

4 PREPARE
polyacrylamide
gel cassette

INSERT cassette
into chamber.
ADD buffer.

TIMING REQUIREMENTS:

SDS-GEL
PREPARING SAMPLES ELECTROPHORESIS
10 min. PREPARED PROTEINS
PLACE cover, / GFP
CONNECT leads, native
60 min. and PERFORM
electrophoresis.

GFP
denatured

e

5 minutes +
overnight incubation

v

REMOVE

cassette. -)

STOPPING POINTS = v .
Stained gels can be stored Tt
in water for up to 24 hours. TRANSFER o tray.

ADD solution.

STAINING \
VISUALIZE THE GEL
results. 3

D

”

/
'
AN

REMOVE InstaStain™ sheet.
AGITATE overnight.




& COOLat
room temp
8. PROCEED to

7. REMOVE tubes
electrophorests.
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E0hELICE

=

10uL Native Protein 42 "GFP native” FE0
MOM H7|ESE2 Qs =

NS

Il.WM
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Hm#&
Sodution
1.
2.

Protein

Native Protein =H| (H|7}€)

2E |V: SDS-Gel T 7|

| (7t8)

o
Kk
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|
30
Tl

—_

e
o
[

HAN 8MS “GFP denatured'2t H7|

HH X1
Chy

[sf 1ouL 2
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SDS(Sodium dodecyl sulfate)@t 2-

L
—

27| RE0
mercaptoethanol O| Zgt[0] UEL|CH.

L ct.
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BE IV: Denaturing SDS-Gel H7|8 522 GFP

INSERT gel
4, [shllrt plate imward) c.

PAGE Gel 1t B Z=H|

A
flol ==Lt

2 FINEZ SoUs SXE EsHH 22

Hr

T,

WiLHA Z2 @ Ol fIE TotA HIX

SRCHO AE[FLE HIO|Z7F 20 U=

BLfE JAEUCL HOIZE MAELCL
MmOl o iy 2o —
3. 59 U= comb = BHRLICH O] If ZO| well Of et
EYEX] @A FalgL ot [y
4. AZ HHo| 4ot Aol XM z=YM Ot Viewing Level
Sample Well lr#;rutm wea on
Ao Woko| CHE 4 UAELILE Edvotek HH{Q| -
#e @e Holsst RE SsjoreLict e —_—
g wire
5. gME TIISSHEHE  HMHo EgsUct
M= %ol W2 SoE YUK
SchetoFeiLot.
o — o Long Cassette Shart Cannethe Plate
ALEs MeT Hm=z Zeol Zt eotCt B pebyacramide Gel

A polyacrylamide gel cassetie in the EDVOTEKE
Vertical Electropharesis A pparatus, Model MV 10,



BE IV: Denaturing SDS-Gel M7|Y S22 GFP £4M

R

3. 5.

REPEAT
steps 1-3
for all samples.

Micropipetie Tips
mended for lo
nto polyacryl
Teq

e rescolm:-

nicropipetie tip may

damage the cassetle and
result in the loss of protein

SdITpeEs.

Ky 4 ol 3 o] A BRY 4+ UBLCL YR MEL o o Lot
SDS 2t 2-mercaptoehanol & 7Zt% HEEMO| ZETE|O| i | sames Time Bk
UL LICH R UV ZR2EHE NI KEELC 1| Standand Protein Marker | 5 min.
I | GFP Native (Group 1) Mot Boiled
1 Table 1.% X::"—Tl—é_l'l:ﬂkl 7_||_ '%IDI'El' D|‘0|ﬂ§ JTLFj"JEE 3 .EFF'DenaturEd:GruLM] ! 5 min.
4 | GFP Native (Group Z) Mot Boiled
20uL A =gt 5 | GFP Denatured (Group2) | 5 min.
B _ B | Standard Pratein Marker 5 min.
2. HHEES HI ¢te=z FOEo MES & HE 2o |- | GFP Native (Group3) | Mot Boiled
=1 A FINMES ZWH Zo|E0| HC2H | & | 6P Denatured (Growp3) |5 min.
o[ K[ Al 2| 9 | GFP Native (Group 4) Mot Boiled
FIAAIG LT 10 | GFP Denatured {Group 4) 5 min.
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BE IV: Denaturing SDS-Gel M7|Y S22 GFP £
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